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Differential scanning calorimetry (DSC) data were collected on a DSC Q2000 from TA instruments, calibrated with an indium standard. The samples (4-8 mg), after drying for 3 hours under vacuum, were weighed directly into aluminum pans and hermetically sealed. The samples were initially heated to 180 °C and then subjected to two cooling/heating cycles from -60 °C to 180 °C with a rate of 10 °C min -1 . The data presented, represents the second heating/cooling cycle.
Bulk small angle X-ray scattering (SAXS) was performed on an instrument from Ganesha Lab.
The flight tube and sample holder were all under vacuum in a single housing, with a GeniX-Cu ultra-low divergence X-ray generator. The source produced X-rays with a wavelength (λ) of 0.154 nm and a flux of 1 × 10 8 ph s -1 . All samples were annealed by heating at 130 o C in the vacuum oven and slowly cooled back to room temperature, smeared onto glass or kapton tape, and positioned directly in the beamline. Measurements were performed at room temperature.
Scattered X-rays were captured on a 2-dimensional Pilatus 300K detector with 487 × 619 pixel resolution. The sample-to-detector distance was 0.084 m (WAXS mode) or 0.431 m (MAXS mode). The instrument was calibrated with diffraction patterns from silver behenate.
General method for sample preparation for solution self-assembly studies: Polymers were weighed in 1.5 mL LCMS vial. To this measured volume of THF from the commercial source was added to make a stock solution of 20 mg/mL. The solution was sonicated for 10 sec to make sure there is no preformed aggregate.
From the stock, 80 µL of the solution was taken in a separate vial. To this 720 µL mineralized water (filtered with 0.2 µm filter) was added dropwise to make a final concentration of 2 mg / mL in 1:9 THF:water. The solution was sonicated for 10 sec and again filtered with 0.45µm filter.
Same protocol was followed for all the experiments unless otherwise stated.
Multi angle light scattering (MALS) experiments were performed on an ALVCGS-3 Compact
Goniometer, in the angular range of 30 to 150 degrees. The incident beam was produced by a
HeNe laser operating at 532 nm. The intensity signal was sent to an ALV5000 digital correlator, using a typical acquisition time of 100 s for each angle.
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Micro-DSC:
The measurements were taken in TA multi-cell micro differential scanning calorimeter (micro-DSC). 1.0 mL polymer solutions (c = 2.5 -5.0 mg /mL in 1:9 THF : water)
were prepared following the above procedure and transferred to the designed DSC pan for the machine, with a sealed cap. Unlike DLS, the final solutions were not filtered. For the reference pan, 1 mL 1:9 THF:water was used. The samples were initially cooled to 5 °C and then subjected to one heating / cooling cycle from 5 °C to 70 °C and back with a rate of 0.1 °C min -1. The data presented, represents the first heating and second cooling runs.
Solution SAXS:
Synchrotron radiation x-ray scattering data was collected at the BM29 BioSAXS beamline of the European Synchrotron Radiation Facility (Grenoble, France) operating at 12.5 keV. The scattering intensity was measured as a function of the momentum transfer vector q = 4π(sinθ)/λ, where λ = 0.992 Å is the radiation wavelength, and 2θ is the scattering angle. The beam size was set at about 700 µm × 700 µm, and two-dimensional scattering profiles were collected using a Pilatus 1M detector. Samples were measured at a fixed sample-to-detector distance of 2.867 m to cover an angular range of 0.025 to 5 nm −1 . Samples were loaded via an automated sample changer and flowed through a quartz capillary of 1.8 mm in diameter, while collecting 10 frames of 0.1 s with a reduced flux of 1012 photons s −1 . The averaged value of buffer scattering measured before and after the sample measurements was subtracted from the averaged sample scattering curve before fitting the data using SasView.
Cryogenic transmission electron microscopy (cryoTEM) was performed using samples with a concentration of 2 or 5 mg/mL. Vitrified films were prepared using a computer controlled vitrification robot (FEI Vitrobot TM Mark III, FEI Company) at 22°C, and at a relative humidity of 100%. In the preparation chamber of the 'Vitrobot', 3 µl sample was applied on either a Quantifoil grid (R 2/2, Quantifoil Micro Tools GmbH), or a Lacey film (LC200-CU, Electron Microscopy Sciences). These films were surface plasma treated just prior to use, with a Cressington 208 carbon coater operating at 5 mA for 40 s. Excess sample was removed by blotting using filter paper for 3 s at -3 mm, and the thin film thus formed was plunged (acceleration about 3 g) into liquid ethane just above its freezing point. Vitrified films were transferred into the vacuum of a Tecnai Sphera microscope with a Gatan 626 cryoholder and observed at temperatures below -170 °C. The microscope is equipped with an LaB 6 filament that was operated at 200 kV, and a bottom mounted 1024x1024 Gatan charged-coupled device (CCD) camera. Micrographs were taken at low dose conditions, starting at a magnification of 6500 with a defocus setting of 40 µm, and at a magnification of 25000 with defocus settings of 5, 10 and 12 µm.
TIRF microscopy: TIRF microscopy was performed on samples prepared by adding 2.0 mg of the polymer P2 into a vial, followed by the addition of 0.1 mL THF affording a clear solution.
Then 0.9 mL of deionized water was added while sonicating the solution. To visualize the aggregates, the dye Nile Red was added to the solution. The samples were not filtered before measuring. TIRF images were acquired with a Nikon N-STORM system. Nile Red was excited using a 561 nm laser. Fluorescence was collected by means of a Nikon ×100, 1.4NA oil immersion objective and passed through a quad-band pass dichroic filter (97335 Nikon). Images were recorded with an EMCCD camera (ixon3, Andor, pixel size 0.17 µm).
Gelation Experiment: 5.0 mg of the polymer P1 discrete was taken in a vial. To this 0.1 mL THF was added to make a clear solution, followed by 0.9 mL of deionized water. 
Synthesis of (8):
7 (3.0 g, 6.016 mmol) was dissolved in 12 mL dry DCM under argon atmosphere and cooled in an ice bath. To this BF 3 etherate (3.0 mL, 24.06 mmol) was added dropwise and the reaction was stirred overnight. The reaction mixture was washed with 10 mL sat NaHCO 3 :brine (3:1) followed by 20 mL brine. After drying over MgSO 4, the crude product was purified using automated column chromatography with a gradient of EtOAc (50-100%) in heptane in 20 CV yielding the product (2.3 g, 99%) as a viscous colorless liquid. 1 Synthesis of (9):
8 (900 mg, 1.8 mmol) was dissolved in 3 mL EtOAc and purged with N 2 . Pd/C -ethylene diamine complex (96 mg, 0.09 mmol of Pd) was added and the reaction was stirred at rt with H 2 flow. After completion the reaction mixture was filtered through celite yielding 9 (712 mg, 97% The organic layer was dried over MgSO 4 and the solvent was evaporated. The crude was purified using automated column chromatography using DCM/methanol (100/0 to 10/10) resulting in 
Synthesis of HO-LLA~1 6 -OBn:
L-lactide (6.293 g, 0.044 mol), DBU (5 µL, 0.046 mmol) were dissolved in dry DCM (6 mL) and benzyl alcohol (502 µL, 0.0048 mol) was added. After 2 hours all benzyl alcohol has been S14 consumed and the reaction was quenched with benzoic acid (160 mg, 0.0013 mol). The crude was purified by automated column chromatography using a gradient of MeOH (0-15%) in DCM yielding HO-LLA~1 6 -OBn (5.9 g, 94%) as an off-white pasty solid. 1 From end-group analysis, by comparing integration of benzyl protons with lactic acid, the degree of polymerization (DP) was estimated to be 16.5.
Synthesis of HOOC-SA-LLA~1 6 -OBn:
HO-LLA~1 6 -Bn (5.83 g, 4.62 mol) and 4-dimethylaminopyridine (1.13 g, 9.24 mol) were dissolved in 25 mL dry DCM under argon atmosphere. Then triethylamine (150 µL, 1.13 mmol) was added. When everything was dissolved, the succinic anhydride (613 µL, 4.62 mmol) was added followed by the addition of 5 mL dry DCM. The reaction mixture was stirred overnight.
The reaction mixture was washed twice with 10 mL 0.1 M HCl and collected with 25 mL DCM.
The organic layer was washed with brine (15 mL) and dried over MgSO 4 and evaporated in vacuo. Then the product was purified by automated column chromatography using a gradient of amphiphiles. with MgSO 4 and evaporated. The crude was purified using automated column chromatography using DCM/methanol (100/0 to 90/10) yielding P1 disperse (304 mg, 72%) as off-white pasty solid. 
Synthesis of P1
HOOC-SA-LLA 16 -COOH (159 mg, 0.125 mmol) and DMAP (35 mg, 0.118 mmol) were transferred into a schlenk flask, degassed and cooled in an ice-bath. Dry DCM (2 mL) was added.
When both solids were fully dissolved, EDC-HCl (68 mg, 0.35 mmol) was added as a solid. After 10 minutes, when the solution became clear, 11 (190 mg, 0.29 mmol) dissolved in 0.5 mL of dry DCM, was added. The reaction was stirred overnight at room temperature. The reactions mixture was diluted with 3 mL of DCM and washed with brine (5 mL). After drying over Na 2 SO 4, the crude product was purified using automated column chromatography with a gradient of MeOH 
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discrete Bn (70 mg, 0.03 mmol) was dissolved in 2 mL EtOAc and purged with N 2 . Pd/C (1.3 mg, 0.001 mmol of Pd) was added and the reaction was stirred at rt with H 2 flow. After completion the reaction mixture was filtered through celite yielding P2 discrete (74 mg, 99%) as an 
HOOC-SA-LLA~1 6 -COOH (200 mg, 0.16 mmol) and DMAP (47 mg, 0.16 mmol) were transferred into a schlenk flask, degassed and cooled in an ice-bath. Dry DCM (2.5 mL) was added. When both solids were fully dissolved, EDC-HCl (90 mg, 0.47 mmol) was added as a solid. After 10 minutes, when the solution became clear, 11 (239 mg, 0.36 mmol) dissolved in 0.5 mL of dry DCM, was added. The reaction was stirred overnight at room temperature. The reactions mixture was diluted with 3 mL of DCM and washed with brine (5 mL). After drying over Na 2 SO 4, the crude product was purified using automated column chromatography with a gradient of MeOH (0-10%) in EtOAc in 10 CV yielding P2 disperse Bn (166 mg, 41%) as an offwhite paste. MALDI-TOF-MS spectrum.
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Self-assembly in bulk:
First the bulk properties of ABCOs were investigated using differential scanning calorimetry Contrarily, the disperse P1 disperse shows the first sharp melting at a very low temperature (T m1 = 1.7 °C), followed by a cold crystallization (T cc = 66 °C) and a 2 nd broad melting (T m2 = 98 °C) in the heating run. While the cooling run shows an opposite trend i.e. a sharp crystallization (T c = 32 °C) at a temperature 13 o C higher than that of P1 discrete . This suggests that the dispersity in LLA~1 6 block nucleates crystallization at a higher temperature, but the crystalline packing is not as rigid as in P1 discrete , leading to low melting. This is also reflected from the lower enthalpy of crystallization for P1 disperse compared to P1 discrete . This suggests that the PEG chains helps in better ordering of the LLA block in the disperse oligomer compared to TEGSuc segments.
Comparison between P2 discrete Bn and P2 disperse Bn also showed dramatic differences in the DSC runs ( Figure S10b ). In the 2 nd heating/ cooling run, no transition other than T g -10 
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Figure S19: TIRF microscopy of P2 discrete at 2 mg/mL in water with 10% THF, showing long and uniform curved sheets that were found only on the glass surface.
Figure S20: Micro-DSC traces of P2 discrete and P2 disperse at 2 mg mL -1 , after self-assembly in water with 10% THF.
